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1
TIGHT SPACE PILOT

CROSS REFERENCE TO RELATED
APPLICATION

Applicant hereby claims the priority benefits under the
provisions of 35 U.S.C. § 119, basing said claim of priority
on related U.S. Provisional Application No. 62/911,596 filed
Oct. 7, 2019, which 1s incorporated in 1ts entirety herein by
reference.

FIELD OF THE INVENTION

The present invention relates to metal forming dies, and
particularly to a tight space pilot and associated methods.

BACKGROUND OF THE INVENTION

Metal forming dies, such as stamping dies and the like are
well known 1n the art. Progressive metal forming dies are
unique, very sophisticated mechanisms which have multiple
stations or progressions that are aligned longitudinally, and
are designed to perform a specified operation at each station
in a predetermined sequence to create a finished metal part.
Progressive stamping dies are capable of forming complex
metal parts at very high speeds, so as to minimize manu-
facturing costs.

Heretofore, the dies used 1n metal forming presses have
typically been individually designed, one of a kind assem-
blies for a particular part, with each of the various compo-
nents being handcraited and custom mounted or fitted 1n an
associated die set, which 1s 1n turn positioned 1n a stamping
press. Not only are the punches and other forming tools in
the die set individually designed and constructed, but the
other parts of the die set, such as stock lifters, guides, end
caps and keepers, cam returns, etc., are also custom designed
and 1individually 1nstalled in the die set. Current die making
processes require careful machining, precision holes and
recesses 1n the die set for mounting the individual compo-
nents, such that the same are quite labor intensive, and
require substantial lead time to make, test and set up 1n a
stamping press. Consequently, such metal forming dies are
very expensive to design, manufacture and repair or modity.

The metal part can be accurately located 1n an individual
working station by means of a previously formed hole on the
part being placed over a pilot, which registers the part before
the work 1s performed. The pilot 1s mounted 1n one of the die
members as the part 1s presented to the pilot. The pilot
usually has a shaped end that makes it easier to enter the
tformed hole on the part. Much of engagement into locating
the hole in the part 1s dependent upon the work being
performed 1n the tool. The part may need to be lifted prior
to or after work 1s performed. The part 1s usually located on
the pilot 1n the working position and potentially the lifted
position as well. These pilots can be purchased as standard
components or home-made by a shop.

The shaped end of the pilot that enters the formed hole in
the metal part comes in many shapes, such as a short taper,
long taper, acute-angle, bullet nose, parabolic point, spheri-
cal, and chamfered.

While such prior pilot assemblies have been successiul,
they are rather large, expensive, and time-consuming to
construct and install 1n an associated die set, particularly
when there 1s not much room for additional components in
the die set, such that further improvements and enhance-
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2

ments to the same, as well as metal forming dies generally,
would be clearly advantageous and are disclosed herein.

SUMMARY OF THE INVENTION

One aspect of the present invention 1s a metal forming die
having at least two mutually converging and diverging die
members between which a stock piece 1s shifted longitudi-
nally with an improved pilot assembly. The pilot assembly
has a pilot body with a first end portion oriented away from
the stock piece, with a first diameter, and an oppositely
disposed second end portion oriented toward the stock piece,
with a second diameter that 1s larger than the first diameter.
The difference in diameters defines a shoulder on the exte-
rior surface of the pilot body. The pilot body includes a
generally tapered portion that extends from the second end
portion of the pilot body toward the tip of the pilot body,
with the tip having a diameter that 1s smaller than the second
diameter of the second end portion. The pilot body also has
a retaining ring groove located on the first end portion. The
pilot assembly includes at least one ejector pin body. The
ejector pin body has a first end portion oriented away from
the stock piece, with a first diameter, an oppositely disposed
second end portion, with a second diameter, oriented toward
the stock piece, and a medial portion, with a third diameter.
The third diameter 1s larger than the first diameter and the
second diameter. The ejector pin body has a first shoulder at
the intersection of the first diameter and the third diameter.
The ejector pin body also has a second shoulder at the
intersection of the second diameter and third diameter. The
pilot assembly includes a spring member surrounding at
least a portion of the first end portion of the ejector pin body.
The spring member has a first end portion oriented away
from the stock piece and a second end portion oriented
toward the stock piece. The second end portion of the spring
member will contact the first shoulder of the ejector pin
body. The pilot assembly also includes a retaining ring that
1s coupled to the retaiming ring groove and the pilot body.
The second shoulder on the ejector pin body will abut the
first shoulder on the guide pin body to positively limit travel
of the ejector pin body when the spring member expands.

Another aspect of the present invention is a pilot assembly
for metal forming die 1n which stock 1s formed 1nto at least
one part. The pilot assembly includes a pilot body having a
first end portion, with a first diameter, oriented away from
the stock, and an oppositely disposed second end portion,
with a second diameter, oriented toward the stock. The
second diameter 1s larger than the first diameter to define a
first shoulder therebetween. The pilot body includes a gen-
crally tapered portion, extending from the second diameter,
that tapers to the tip of the pilot body. The pilot body also has
a retaining ring groove located on an exterior surface of the
first end portion. The pilot assembly 1ncludes at least one
ejector pin body having a first end portion, with a first
diameter, oriented away from the stock. The ejector pin body
also has a second end portion, with a second diameter,
oriented toward the stock. The ejector pin body includes a
medial portion with a third diameter that 1s larger than the
first diameter and the second diameter, that 1s disposed
between the first end portion and the second end portion. The
ejector pin body includes a first shoulder at the intersection
of the first diameter and third diameter, and a second
shoulder at the intersection of the second diameter and third
diameter. The pilot assembly includes a spring member
surrounding at least a portion of the first end portion of the
ejector pin body. The spring member has a {first end portion
oriented away from the stock, and a second end portion
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ortented toward the stock. The second end portion will
contact the first shoulder of the ejector pin body. The pilot
assembly 1ncludes a retaining ring coupled to the retaining
ring groove 1n the pilot body. The second shoulder of the
ejector pin body will contact the first shoulder of the guide
pin body to positively limit travel of the ejector pin body as
the spring member expands.

Yet another aspect of the present invention 1s a pilot
assembly for engaging a hole in a stock. The pilot assembly
includes a pilot body having a first end portion, with a first
diameter, oriented away from the stock. The pilot body has
an oppositely disposed second end portion, having a second
diameter that 1s larger than the first diameter, and 1s oriented
toward the stock. The pilot body has a shoulder formed at the
intersection of the first diameter and the second diameter.
The pilot body also has a generally tapered portion that
extends from the second diameter toward the tip of the pilot.
The tip includes a terminal end portion that 1s smaller than
the hole 1n the stock. The pilot body also has a retaining ring
groove that 1s located on the first end portion. The pilot
assembly includes at least one ejector pin body having a first
end portion oriented away from the stock with a first
diameter. The ejector pin body also has an oppositely
disposed second end portion with a second diameter that 1s
oriented toward the stock. The ejector pin body has a medial
portion with a third diameter that i1s larger than the first
diameter and the second diameter, disposed between the first
end portion and the second end portion. The ejector pin body
has a first shoulder at the intersection of the first diameter
and third diameter, and a second shoulder at the intersection
of the second diameter and third diameter. The pilot assem-
bly 1ncludes a spring member surrounding at least a portion
of the first end portion of the ejector pin body. The spring
member has a first end portion oriented away from the stock
and a second end portion oriented toward the stock, the
second end portion contacting the first shoulder of the
ejector pin body. The pilot assembly also includes a retain-
ing ring coupled to the retaining ring groove in the pilot
body.

These and other advantages of the invention will be
turther understood and appreciated by those skilled 1n the art
by reference to the following written specification, claims,
and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front perspective view of a pilot assembly
embodying an aspect of the present invention;

FIG. 2 1s an exploded perspective view of the pilot
assembly shown i FIG. 1, along with a partial cross-
sectional view of a die member;

FIG. 3 1s a front perspective view of the pilot assembly
shown 1n FIG. 1 installed in a die member;

FIG. 4 1s a top view of the apertures of the die member;

FIG. 5 1s a cross-sectional view of the pilot assembly and
die member shown in FIG. 3 with the spring member
expanded;

FIG. 6 1s a front perspective view of the pilot body of the
pilot assembly shown 1n FIG. 1;

FI1G. 7 15 a front perspective view of the ejector pin body
of the pilot assembly shown i FIG. 1;

FIG. 8 1s a cross-sectional view of the pilot assembly and
die member shown in FIG. 5 with the spring member
compressed and the stock piece 1s adjacent to the top surface
of the die member.
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DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(L]

For purposes of description herein, the terms “upper,”
“lower,” “right,” “left,” “rear,” “front,” “vertical,” “horizon-
tal,” and derivatives thereof shall relate to the invention as
oriented 1n the attached drawings. However, 1t 1s to be
understood that the mnvention may assume various alterna-
tive orientations and step sequences, except where expressly
specified to the contrary. It 1s also to be understood that the
specific devices and processes 1llustrated 1n the attached
drawings, and described in the following specification, are
simply exemplary embodiments of the inventive concepts
defined 1n the appended claims. Hence, specific dimensions
and other physical characteristics relating to the embodi-
ments disclosed herein are not to be considered as limiting,
unless the claims expressly state otherwise.

The reference numeral 2 (FIGS. 1-3, 5) generally desig-
nates a pilot assembly embodying an aspect of the present
invention. As shown in FIG. 1, the pilot assembly 2 includes
a pilot body 4 with one or more ¢jector pin bodies 30. A
spring member 30 1s used with each ¢jector pin body 30 to
permit the ejector pin bodies 30 to lift upward to disengage
a piece of stock strip 3 from engagement with the pilot body

4. A retaiming ring 60 1s used to couple the pilot body 4 to
the die member 100, as shown 1in FIGS. 3, 5, and 8.

The pilot body 4 includes a first end portion 6 that 1s
oriented away from the stock strip 3. The pilot body 4 has
a second end portion 8 that i1s oriented toward the stock strip
3. As 1illustrated 1n FIG. 6, the first end portion 6 has a first
diameter 20 and the second end portion 8 has a second
diameter 22, that i1s larger than the first diameter 20. The
difference 1n the diameters 20, 22 results in shoulder 18 on
the exterior surface of pilot body 4. The pilot body 4
includes a tapered section 12 that tapers toward the tip 10.
The width of the tip 10 1s smaller than the hole 5 in stock
strip 3. Pilot body 4 includes a retaining ring groove 14 on
the first end portion 6.

The ejector pin body 30 has a first end 32 that 1s oriented
away Ifrom the stock strip 3. The ejector pin body 30 has a
second end 36 that 1s oniented toward the stock strip 3. A
medial section 34 1s located between the first end portion 32
and the second end portion 36. The first end portion 32 has
a first diameter 33. The second end portion 36 has a second
diameter 35, while the medial portion 34 has a third diameter
37. The third diameter 37 1s greater than the first diameter 33
creating a first shoulder 40 on ejector pin body 30. The third
diameter 37 1s also larger than the second diameter 35
creating a second shoulder 42 on ejector pin body 30. The
ejector pin body 30 may optionally include a wider portion
38 on the first end portion 32 that creates a third shoulder 44.
When the wider portion 38 1s included on the ejector pin
body 30, the first shoulder 40 1s formed between the fourth
diameter 39 of the wider portion 38 and the third diameter
37 of the medial portion 34.

Spring member 50 includes a hollow interior 52. As
illustrated 1in FIGS. 1, 3, 5, and 8, the hollow interior 52 1s
over a portion of the first end portion 32 of ¢jector pin body
30. The spring member 50 includes a first end 54 oriented
away Irom the stock strip 3 and second end 56 oriented
toward the stock strip 3. When the first end portion 32 of the
ejector pin body 30 has a wider portion 38, the wider portion
38 may be sized to closely fit and/or engage the hollow
interior 52 of spring member 30. The spring member 50 can
be any conventional spring, including, but not limited to,
metal springs.
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A retaining ring 60 1s used to attach the pilot body 4 to the
die member 100, as illustrated in FIGS. 3, 5, and 8. The

retaiming ring 60 couples to the retaining ring groove 14 on
pilot body 4. In the 1illustrated embodiments, the retaining
ring 60 1s a E-shaped retaining ring, although alternative
rings that can be coupled to the retaining ring groove 14 of
pilot body 4 can be used.

The die member 100 includes a pilot aperture 102 and
ejector pin aperture 104, as 1llustrated 1n FIG. 4. The ejector
pin aperture 104 includes a narrow portion 106, as illustrated
in FI1G. 2, that creates an internal shoulder 108 1n the ejector
pin aperture 104. When the pilot assembly 2 1s installed in
die member 100, the ejector pin bodies 30 are recerved in the
ejector pin aperture 104 of the die member 100. The first end
54 of the spring member 50 will engage the internal shoulder
108 of the e¢jector pin aperture 104, as illustrated in FIGS. 3,
5, and 8. The second end 56 of the spring member 50 will
engage the first shoulder 40 of the ejector pin body 30. The
pilot body 4 1s inserted into the pilot aperture 102. The
retaining ring 60 1s inserted into the retaining ring groove 14

in pilot body 4 and will abut the lower surface 112 of die
member 100. As 1llustrated in FIGS. 3, 5, and 8, the shoulder
18 of pilot body 4 will contact the second shoulder 42 of the
ejector pin body 30 when the spring member 50 i1s not
compressed. As 1illustrated in FIG. 8, when the spring
member 50 1s compressed, the stock strip 3 can engage the
top surtace 110 of the die member 100. In that arrangement,
the second shoulder 42 of the ejector pin body 30 no longer
engages the shoulder 18 of the pilot body 4.

When die members converge, the stock strip 3 will be
pushed down the tapered section 12 of the pilot body 4 as the
ejector pin bodies 30 move toward the lower surface 112 of
die member 100. The spring member 50 will compress
toward the internal shoulder 108 of the ejector pin aperture
104 in die member 100. Once the die members diverge, the
spring member 50 1s permitted to expand, moving the
second shoulder 42 of the ejector pin body 30 toward the
shoulder 18 of pilot body 4. This raises the stock strip 3 from
the top surface 110 of die member 100. When the stock strip
3 i1s raised, 1t disengages from the tapered portion 12 of the
pilot body 4, as shown 1n FIG. 5. The hole 5 1n stock strip
3 can be closely engaged and even contact the exterior
surface of the pilot body 4 when the stock strip 3 1s fully
engaged on the tapered section 12 and/or second end portion
8. The hole 5 1n stock strip 3 can have the same diameter as
the second diameter 22 of the pilot body 4.

While the illustrated embodiments show the use of two
ejector pin bodies 30 with a single pilot body 4, any number
of ejector pin bodies 30 can be used and the spacing of the
ejector pin bodies 30 can be varied. For example, a single
ejector pin body 30 can be used. Moreover, 1n the 1llustrated
embodiment, while the two ejector pin bodies 30 are shown
as spaced on opposite sides of the pilot body 4, the ejector
pin bodies 30 do not have to be disposed opposite one
another. Moreover, three or more ejector 1n bodies 30 can be
used. As can be seen, the shoulder 18 of the pilot body 4 can
be generally flush with the top surface 110 of die member
100, as 1llustrated in the drawings. In that arrangement, the
pilot body 4 contacts both the top surface 110 of die member
100 and through use of the retaining ring 60 indirectly the
bottom surface 112 of die member 100.

The pilot body 4 and the ejector pin body 30 can each be
made from a single piece of material. For example, the pilot
body 4 can be machined from a single piece of metal.
Similarly, the ejector pin body 30 can be machined from a
single piece of metal. The metal can be coated and/or have
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6

another surface treatment. The pilot body 4 and ejector pin
body 30 can alternatively be made from multiple pieces that
are coupled together.

In the foregoing description, 1t will be readily appreciated
by those skilled 1n the art that modifications may be made to
the invention without departing from the concepts disclosed
herein. Such modifications are to be considered as included
in the following claims, unless these claims by their lan-
guage expressly state otherwise.

It will be understood by one having ordinary skill in the
art that construction of the present disclosure and other
components 1s not limited to any specific material. Other
exemplary embodiments of the disclosure disclosed herein
may be formed from a wide variety of materials, unless
described otherwise herein.

For purposes of this disclosure, the term “coupled” or
“operably coupled” (in all of 1ts forms, couple, coupling,
coupled, etc.) generally means the joining of two compo-
nents (electrical or mechanical) directly or indirectly to one
another. Such joining may be stationary 1n nature or movable
in nature. Such joiming may be achieved with the two
components (electrical or mechanical) and any additional
intermediate members being integrally formed as a single
unitary body with one another or with the two components.
Such joining may be permanent 1n nature or may be remov-
able or releasable 1n nature unless otherwise stated.

For purposes of this disclosure, the term “connected™ or
“operably connected” (1n all of its forms, connect, connect-
ing, connected, etc.) generally means that one component
functions with respect to another component, even 1f there
are other components located between the first and second
component, and the term “operable” defines a functional
relationship between components.

It 1s also mmportant to note that the construction and
arrangement of the elements of the present disclosure as
shown 1n the exemplary embodiments 1s illustrative only.
Although only a few embodiments of the present mnova-
tions have been described 1n detail in this disclosure, those
skilled 1n the art who review this disclosure will readily
appreciate that, unless otherwise described, many modifica-
tions are possible (e.g., varniations in sizes, dimensions,
structures, shapes and proportions of the various elements,
values of parameters, mounting arrangements, use of mate-
rials, colors, orientations, etc.) without materially departing
from the novel teachings and advantages of the subject
matter recited. For example, elements shown as integrally
formed may be constructed of multiple parts or elements
shown as multiple parts may be integrally formed, the
operation of the interfaces may be reversed or otherwise
varied, the length or width of the structures and/or members
or connector or other elements of the system may be varied,
the nature or number of adjustment positions provided
between the elements may be varied. It should be noted that
the elements and/or assemblies of the system may be con-
structed from any of a wide variety of materials that provide
suilicient strength or durability, 1n any of a wide vanety of
colors, textures, and combinations. Accordingly, all such
modifications are imtended to be included within the scope of
the present innovations. Other substitutions, modifications,
changes, and omissions may be made in the design, oper-
ating positions, and arrangement of the desired and other
exemplary embodiments without departing from the spirit of
the present imnovations.

It will be understood that any described processes or steps
within described processes may be combined with other
disclosed processes or steps to form structures within the
scope of the present disclosure. The exemplary structures
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and processes disclosed herein are for illustrative purposes
and are not to be construed as limiting.

It 1s also to be understood that variations and modifica-
tions can be made on the aforementioned structures and
methods without departing from the concepts of the present
invention, and further i1t 1s to be understood that such
concepts are intended to be covered by the following claims
unless these claims by their language expressly state other-
wise.

The 1invention 1s claimed as follows:

1. A metal forming die having at least two mutually
converging and diverging die members with a stock piece
working area configured to receive a stock piece, the
improvements of a pilot assembly, comprising:

a pilot body having a first end portion oriented away from
the stock piece working area, with a first diameter, and
an oppositely disposed second end portion oriented
toward the stock piece working area, with a second
diameter that 1s larger than said first diameter to define
a first shoulder therebetween, said shoulder being 1n
contact with an upper surface of one of said die
members and including:

a tapered portion that extends from said second end
portion toward a tip of the pilot body, said tip having
a diameter that 1s smaller than said second diameter;
and

a retaining ring groove located on said first end portion,

at least one ejector pin body, positioned adjacent to said

pilot body, having a first end portion oriented away

from the stock piece working area with a first diameter,

an oppositely disposed second end portion, with a

second diameter oriented toward the stock piece work-

ing area, and a medial portion with a third diameter that

1s larger than said first diameter and said second diam-

cter disposed between said first end portion and said

second end portion, and including;:

a first shoulder at the 1ntersection of said first diameter
and said third diameter:

a second shoulder at the intersection of said second
diameter and said third diameter; and

a spring member surrounding at least a portion of said first
end portion of said ejector pin body, said spring mem-
ber having a first end portion oriented away from said
stock piece working area and a second end portion
ortented toward said stock piece working area, said
second end portion contacting said {irst shoulder on
said ejector pin body;

a retainer ring coupled to said retaining ring groove 1n said
pilot body, said retainer ring being in contact with the
lower surtace of said one die member; and

wherein said second shoulder on said ejector pin body
abuts said first shoulder on said pilot body to positively
limit travel of said ejector pin body when said spring
member expands.

2. The metal forming die as set forth 1n claim 1, wherein
said first end portion of said at least one ejector pin body
includes a wider section with a width that 1s greater than said
first diameter of said first end portion of said ejector pin
body.

3. The metal forming die as set forth in claim 1, including
a pair of ejector pin bodies disposed on opposite sides of said
pilot body.

4. The metal forming die as set forth in claim 1, wherein
said retaining ring 1s an E-style ring.

5. The metal forming die as set forth in claim 1, including
a pilot aperture 1n a die member, wherein said retaining ring
abuts a lower surface of said die member.
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6. The metal forming die as set forth 1n claim 5, including
at least one ejector pin aperture, located adjacent to said pilot
aperture, with an internal shoulder formed at the intersection
of a larger diameter and a smaller diameter of said pilot
aperture.

7. The metal forming die as set forth 1n claim 6, wherein
said first end portion of said spring member contacts said
internal shoulder 1n said pilot aperture.

8. The metal forming die as set forth 1n claim 1, wherein
said first shoulder on said pilot body 1s flush with a portion
of the top surface of the die member.

9. A pilot assembly provided 1n a stock piece working area
of a metal forming die in which a stock piece 1s formed into
at least one part, comprising;

a pilot body having a first end portion, with a first
diameter, oriented away from the stock piece working
area and an oppositely disposed second end portion,
with a second diameter, oriented toward the stock piece
working area, said second diameter being larger than
said first diameter to define a first shoulder therebe-
tween, said shoulder being in contact with an upper
surface of a first die member, including:

a tapered portion extending from said second diameter,
tapering to a tip of said pilot body; and

a retaining ring groove located on an exterior surface of
said first end portion;

at least one ejector pin body, positioned adjacent to said
pilot body, having a first end portion, with a first
diameter oriented away from the stock piece working
areca, a second end portion with a second diameter
ortented toward the stock piece working area, and a
medial portion with a third diameter that 1s larger than
said first diameter and said second diameter, disposed
between said first end portion and said second end
portion, including:

a first shoulder at the intersection of said first diameter
and said third diameter;

a second shoulder at the intersection of said second
diameter and said third diameter;

a spring member surrounding at least a portion of said first
end portion of said ejector pin body, said spring mem-
ber having a first end portion oriented away from the
stock piece working area and a second end portion
ortented toward the stock piece working area, said
second end portion contacting said first shoulder on
said ejector pin body;

a retaining ring coupled to said retaining ring groove in
said pilot body, said retaining ring being 1n contact with
the lower surface of said first die member; and

wherein said second shoulder on said ejector pin body
contacts said first shoulder on said pilot body to posi-
tively limat travel of said ejector pin body as said spring
member expands.

10. The pilot assembly of claim 9, wherein said first end
portion of said ejector pin body includes a wider section that
1s recerved within the interior of said spring member.

11. The pilot assembly of claim 9, including a pair of
ejector pin bodies disposed on opposite sides of said pilot
body.

12. The pilot assembly of claim 9, wherein said retaiming
ring 1s an E-style ring.

13. The pilot assembly of claim 9, wherein said pilot body
1s a single piece of metal.

14. The pilot assembly of claim 9, wherein said ejector pin
body 1s a single piece of metal.
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15. A pilot assembly positioned 1n a metal forming die
with a stock piece working area configured to receive a stock
plece, comprising;

a pilot body having a first end portion, having a first

diameter, oriented away from the stock piece working >
area and an oppositely disposed second end portion,

a first shoulder at the intersection of the first diameter
and the third diameter;
a second shoulder at the intersection of the second
diameter and the third diameter:;
a spring member surrounding at least a portion of said first
end portion of said ejector pin body, said spring mem-
ber having a first end portion oriented away from the

having a second diameter larger than the first diameter,
ortented toward the stock piece working area, includ-
ng:

stock piece working area and a second end portion
ortented toward the stock piece working area, said
second end portion contacting said first shoulder of said

a shoulder formed at the intersection of said first ' ejector pin body; and
diameter and said second diameter, said shoulder a retaining ring coupled to said retaining ring groove in
being in contact with the upper surface of a first die said pilot body, said retaining ring being in contact with
member; the lower surface of said first die member.

a tapered portion that extends from said second diam- 5 16. The pilot assembly of claim 15, wherein said second

shoulder on said ejector pin body abuts said first shoulder on
said pilot body to positively limit travel of the ejector pin
body when said spring member expands.

17. The pilot assembly of claim 15, including a pair of
ejector pin bodies.

18. The pilot assembly of claim 15, wherein said pilot
body 1s a single piece.

19. The pilot assembly of claim 15, wherein said ejector
pin body 1s a single piece.

20. The pilot assembly of claim 15, wherein said first end
portion of said at least one ejector pin body includes a wider
section.

cter toward the tip of the pilot body, said tip includ-
ing a terminal end portion configured to be smaller
than a hole 1n the stock piece;

a retaining ring groove located on said first end portion;

at least one ejector pin body, positioned adjacent to said 20

pilot body, having a first end portion oriented away

from the stock piece working area with a first diameter,

an oppositely disposed second end portion with a

second diameter that 1s oriented toward the stock piece
working area, and a medial portion with a third diam- 35
cter that 1s larger than said first diameter and said
second diameter, disposed between said first end por-
tion and said second end portion, including: I I
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